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Sheeting structure verification

Input data

Project

Task
Author
Customer
Date

:
:
:
:

WINHALL CULVERT 31 BR 52
RON BELL
RENAUD BROTHER CONSTRUCTION
5/4/2015

Settings

USA - LRFD (2)AASHTO
Materials and standards

Concrete structures : ACI 318-11

Excavations

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :
Consider reduction of the modulus of subsoil reaction for a braced sheeting
Verification methodology :

Coulomb
Mazindrani (Rankin)
Mononobe-Okabe

according to LRFD

Partial factors on loads (L)

Permanent design situation

Dead load of structural components :

Dead load of wearing surfaces :

Earth pressure load :

Earth surcharge load (permanent) :

Vertical pressure of earth fill :

Live load surcharge :

Water load :

Reduction coeff. of internal stability of anchors :

DC =

DW =

EH =

ES =

EV =

LS =

WA =

γRis =

Favourable

0.90

0.65

0.90

0.75

1.00

0.00

1.00

0.80

[–]

[–]

[–]

[–]

[–]

[–]

[–]

[–]

Unfavourable

1.25

1.35

1.50

1.50

1.35

1.75

1.00

[–]

[–]

[–]

[–]

[–]

[–]

[–]

Geometry of structure

Structure length = 25.00 ft

Type of structure: Bethlehem PZ 27
Cross-section name : PZ 27
Coeff. of press. reduc. in front of wall = 1.00
 
Area of cross-section
Moment of inertia
Elastic modulus
Shear modulus

A
I
E
G

=
=
=
=

2.52E-02
4.06E-03
30000.0
12000.0

ft2/ft
ft4/ft
ksi
ksi

Modulus of subsoil reaction determined according to the Schmitt theory.
 
Basic soil parameters

No. Name Pattern
ϕef

[°]

cef

[psf]

γ

[pcf]

γsu

[pcf]

δ

[°]

1 Gravelly silt (MG), consistency firm 29.00 160.0 121.00 62.50 29.00

All soils are considered as cohesionless for at rest pressure analysis.
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Parameters of soils to compute modulus of subsoil reaction (Schmitt)

No. Name Pattern
ν

[–]

Eoed

[psi]

Edef

[psi]

1 Gravelly silt (MG), consistency firm 0.35 2808.5 -

Soil parameters

Gravelly silt (MG), consistency firm
Unit weight :

Stress-state :
Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Oedometric modulus :

Saturated unit weight :

γ
effective

ϕef
cef
δ
cohesionless
Eoed

γsat

=

=

=

=

=

=

121.0

29.00

160.0

29.00

2808.5

125.0

pcf

°

psf

°

psi

pcf

 
Geological profile and assigned soils

No.
Layer

[ft]
Assigned soil Pattern

1

2

12.00

-

Gravelly silt (MG), consistency firm

Gravelly silt (MG), consistency firm

Excavation

Soil in front of wall is excavated to a depth of 10.00 ft.
 
Terrain profile

Terrain behind the structure is flat.
 
Water influence

GWT behind the structure lies at a depth of 8.00 ft
 
Input surface surcharges

No.
Surcharge

new change
Action

Mag.1

[lbf/ft2]

Mag.2

[lbf/ft2]

Ord.x

x [ft]

Length

l [ft]

Depth

z [ft]

1 YES permanent 250.0 on terrain

No. Name

1 vehicle surcharge

Global settings

Number of FEs to discretize wall = 20
Analysis of depending pressures : do not reduce

Minimum dimensioning pressure is considered as σa,min = 0.20σz
 
Settings of the stage of construction

Design situation : permanent
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Analysis results

Distribution of pressures acting on the structure (in front and behind the wall)

Depth

[ft]

Ta,p

[psf]

Tk,p

[psf]

Tp,p

[psf]

Ta,z

[psf]

Tk,z

[psf]

Tp,z

[psf]

0.00

2.00

4.07

8.00

8.00

10.00

10.00

12.00

12.00

14.07

25.00

-0.00

0.00

0.00

-0.00

0.00

-0.00

-0.00

-0.00

0.00

-0.00

-356.18

-0.00

0.00

0.00

-0.00

0.00

-0.00

-0.01

-124.68

-124.68

-253.48

-935.07

-0.00

0.00

0.00

-0.00

0.00

-0.00

-543.29

-1240.71

-1240.71

-1961.25

-5774.19

0.00

48.40

98.40

195.45

195.45

354.11

354.11

512.76

512.76

676.66

1544.00

128.80

253.48

382.28

627.50

627.50

816.90

816.91

1006.30

1006.30

1201.97

2237.39

1404.07

2101.56

2822.07

4193.90

4177.86

4663.12

4650.39

5135.62

5091.00

5592.32

8245.18

Distributions of the modulus of subsoil reaction and internal forces on the structure

Depth

[ft]

kh,p

[pci]

kh,z

[pci]

Displacement

[in]

Pressure

[psf]

Shear Force

[lbf/ft]

Moment

[lbfft/ft]

0.00

1.25

2.50

3.75

5.00

6.25

7.50

8.75

9.99

10.01

11.25

12.50

13.75

15.00

16.25

17.50

18.75

20.00

21.25

22.50

23.75

25.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

39.99

39.99

39.99

39.99

39.99

39.99

39.99

39.99

39.99

39.99

39.99

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

39.99

39.99

39.99

39.99

39.99

39.99

39.99

-0.58

-0.54

-0.49

-0.44

-0.39

-0.35

-0.30

-0.26

-0.22

-0.22

-0.18

-0.15

-0.13

-0.11

-0.10

-0.09

-0.09

-0.09

-0.09

-0.09

-0.10

-0.10

0.00

30.25

60.50

90.75

121.44

152.28

183.12

254.95

353.47

-191.30

-525.90

-470.94

-312.22

-190.70

-103.14

7.78

78.20

115.82

131.47

133.82

129.08

120.89

0.00

-18.91

-75.62

-170.16

-302.78

-473.85

-683.47

-957.26

-1335.09

-1338.58

-893.20

-217.41

268.11

578.69

759.04

826.34

768.56

644.48

488.13

321.31

156.49

-0.00

0.00

7.88

63.02

212.70

504.28

985.66

1704.97

2721.08

4131.97

4153.37

5582.31

6084.88

6031.14

5484.69

4635.83

3520.61

2512.02

1621.36

908.83

400.00

99.37

-0.00

Maximum shear force
Maximum moment
Maximum displacement

=
=
=

1338.58
6084.9

0.58

lbf/ft
lbfft/ft
in










